Expression of proneural and neurogenic genes in the embryonic mammalian vestibular system.
One of the most striking aspects of all auditory and vestibular sensory epithelia is the mosaic pattern of hair cells and supporting cells. The factors that are required for the development of this mosaic have not been determined, however the results of recent studies have demonstrated that components of the neurogenic (Notch) signaling pathway are expressed in the developing inner ears of a number of different vertebrate species. To examine whether this signaling pathway may play a similar role in the development of the hair cell mosaic in the mammalian vestibular system, the expression patterns of proneural (Math1) and neurogenic (Notch1, Jagged2, HES5) genes were examined in the developing mouse inner ear. Results indicate that Notch1 is initially expressed throughout the developing inner ear and becomes restricted to non-sensory cells within the developing sensory epithelia. In contrast, initial expression of Math1 and Jagged2 is localized to the developing sensory epithelia and ultimately becomes restricted to hair cells. Interestingly, transcripts for HES5, a target of Notch activation, are expressed in the developing cristae but not in the saccule or utricle. These results are consistent with the hypothesis that formation of the hair cell mosaic is regulated through the neurogenic pathway. However the differential expression of HES5 within the ear indicates that the downstream targets of Notch1 activation are not consistent across all of the sensory epithelia and suggests that the effects of activation of Notch1 in the saccule and utricle must be regulated through alternate target genes.